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Abstract
Project ATMOSPHERE, the K - 1 2 educational program of the
American Meteorological Society, has been involved in teacher
enhancement for four years. Summer workshops for teachers have
been a primary component of the AMS K - 1 2 educational initiatives
since its inception. During the summer of 1994, Project ATMOSPHERE conducted four workshops: two of the workshops were for
teachers in the Atmospheric Education Resource Agent program;
another was for K - 1 2 teachers, including one teacher each from
Canada and Australia; and the fourth was for faculty members at
community colleges or four-year undergraduate institutions. These
workshops provide teachers at all levels with instruction on a variety
of atmospheric topics, an introduction to the operational and research activities of the meteorological community, and exposure to
atmospheric scientists and their facilities. Such workshops provide
enriching experiences for educators who teach about weather and
climate topics in their science classrooms.

1. Introduction
Project A T M O S P H E R E is now in its fourth year. In
this brief period, this educational program of the American Meteorological Society has become a nationally
recognized model for enhancement of precollege science education. The purpose of Project A T M O SPHERE is to provide the nation's precollege teachers with instructional resource materials and learning
experiences in the atmospheric sciences as a means
to promote the study of science, mathematics, and
technology.
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The summer of 1994 was particularly productive in
terms of workshops for Atmospheric Environment
Resource Agents (AERAs) and other K - 1 2 teachers
of science. Furthermore, Project A T M O S P H E R E expanded its original mission, sponsoring a National
Science Foundation-funded workshop for collegelevel faculty who teach weather-related courses at
community colleges or four-year undergraduate institutions. The following is a summary of the programs
conducted for teachers during the summer of 1994.

2. Summer workshops for AERAs
The cornerstone of Project A T M O S P H E R E is the
AERA program, a national network of science teachers who serve as the Society's liaison with the
precollege educational community. Since 1991, Project
A T M O S P H E R E has conducted summer workshops
to improve the atmospheric science background and
leadership skills of teachers in the AERA network
(Smith and Geer 1991; Smith et al. 1991; Smith et al.
1993; Smith et al. 1994a,b). This past summer, there
were two workshops for teachers in the AERA program: a one-week workshop for all AERAs held in
Washington, D.C., and a one-week workshop in Boulder, Colorado, for newly selected AERAs and those
who were unable to attend the 1992 summer workshop. The following is a description of these two
workshops.
a. AERA summer training in Washington, D.C. (5-9
July 1994)
As part of the ongoing training program for AERAs,
Project A T M O S P H E R E held a one-week workshop in
Washington, D.C. Sixty-four AERAs attended a program designed to expose them to the meteorological
facilities in the nation's capitol. In addition, AERAs
participated in training sessions on the use of the latest
teacher's guides, which are the basis for professional
in-service training of other teachers. A day-by-day
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tive"), R. N. Dombrowsky ("The NWS Warning Coordination Meteorologists Program—Public Awareness
and Preparedness"), and A. C. Eustis ("Industrial
Meteorologists Update"). AERAs also toured the NWS
Headquarters, with particular emphasis on weather
communication facilities and the NOAA science museum (Fig. 2).

summary of the AERA summer training program is
included.

2) DAY 2
The day's activities focused on weather products
and electronic data delivery. Geer began the morning
session with a status report on the DataStreme Project,
a feasibility study for delivering real-time weather
products at no recurring cost to schools (Ban and Geer
1993; Geer 1994). During the 1993/94 academic year,
65 teachers nationwide participated in this pilot program, a joint effort by Project ATMOSPHERE, The
Weather Channel, and WSI Corporation. P. Warthan
(Georgia AERA) then provided several examples of
how DataStreme participants effectively used this
real-time weather source across the curriculum. Next,
other A E R A s d e s c r i b e d their i n v o l v e m e n t with

1) DAY 1
I. W. Geer (director of the A M S education program)
opened the session with a status report on Project
ATMOSPHERE. He described the major accomplishments during the previous year and future directions
for the AERA program and other A M S precollege
educational initiatives. He stated that the AERA network is well on its way to achieving its full complement
of 80 teachers representing all 50 states (see Fig. 1),
a goal that should be reached in 1995. D. R.Smith then
described the maturation of the AERA program, which
has produced a dedicated group of teachers who have
accomplished far more than original expectations. For
example, over the past three years, AERAs' in-service
training sessions for their colleagues have reached
over 32 000 teachers through more than 1000 singletopic workshops. More importantly, many AERAs have
become agents of change in their respective local or
state school systems, promoting the use of atmospheric topics in their science curricula.
During the first afternoon, the A E R A s visited
National Weather Service (NWS) Headquarters in
Silver Spring, Maryland, where they were greeted by
E. (Joe) Friday, National Oceanic and Atmospheric
Administration (NOAA) assistant administrator for
weather services, and other prominent NWS staff
members. Presentations on various aspects of NWS
operations were given by L. W. Uccellini ("The Forecast Process under the Modernized Weather Service"), E. A. Stallings ("Overview of the NWS Hydrologic Services—Focus on the 1993 Upper Midwest
Flooding"), E. M. Gross ("NOAA Weather Radio Initia-

FIG. 2. Gloria Turner (Florida AERA) views TOTO, the totable
tornado observatory, on display in the NOAA science museum at
NOAA Headquarters.

FIG. 1. Map displaying the AMS AERA network. Each dot
represents the location of one of the 76 AERAs in 46 states and the
District of Columbia.
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precollege weather education programs that use electronically delivered weather information.
Later that day, AERAs toured the National Meteorological Center (NMC) in Camp Springs, Maryland.
There, they viewed the operational hub of the National
Weather Service and learned how the numerous
products generated at NMC are used worldwide in
weather analysis and forecasting. AERAs also toured
operational areas of the National Ocean Products
Branch and the National Environmental Satellite Data
and Information Services (NESDIS). They were briefed
on how these branches of NOAA interface with NWS
personnel to provide ocean and satellite information
relevant to weather conditions worldwide.
J. T. Snow (University of Oklahoma) conducted an
evening session, which included an update on the
K - 1 2 national science education standards being
developed by the National Research Council. In particular, he noted the recommendation of a systems
approach in the earth and space sciences. Several
AERAs then described their involvement in state performance assessment programs and in efforts to
include atmospheric topics across the curriculum.
3 ) DAY 3

The morning was devoted to Doppler radartraining
for the AERAs. Two teacher's guides on aspects of
weather radar were developed for in-service training
sessions that AERAs will conduct. The first module
("Weather Radar—Detecting Precipitation") describes
radar detection of precipitation and includes an activity on interpreting radar reflectivity displays. The
second module ("Weather Radar—Detecting Motion")
provides instruction on how to interpret the wind
information available on Doppler radar systems.
B. McNaught-Watson (warning coordination meteorologist at the NWS office in Sterling, Virginia) then
described operational aspects of the W S R - 8 8 D
(Weather Surveillance R a d a r - 1 9 8 8 Doppler) radar,
showing imagery from several different weather situations. J. Snow closed the morning session with a
discussion of the fundamentals of weather radar and
an explanation of the Doppler effect and its application in weather radar.
The afternoon session comprised a series of AERA
presentations on developing partnerships with local
AMS chapters, NWS offices, other AERAs in the
region, and educators from other countries. The goal
of the session was to provide support for outreach
activities and to expand AERAs' ability to reach other
teachers in their respective states. J. P. Mulvany
(Virginia AERA) described the efforts of AERAs representing the mid-Atlantic states to coordinate a conference for educators on hazardous weather (Smith et al.
1994b), while S. Hu (Hawaii AERA) emphasized the
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benefits of collaborating with teachers from China.
P. Samson (University of Michigan) closed the afternoon session with a presentation of the latest version
of Blue Skies, an interactive weather image delivery
system available to Michigan schools and nationwide
via the Internet.
4 ) DAY 4

This session focused on solar radiation and its
relationship to seasonal variability. First, Geer showed
footage from an all-sky camera that showed the sun
traversing the sky from dawn until dusk for the equinoxes and solstices. This video provides an excellent
tool for demonstrating the seasonal variability of the
sun's position in the sky. Next, the AERAs were given
instruction on a third teacher's guide entitled "Sunlight
and Seasons" and a satellite activity entitled "Sunlight
and the Earth." This teacher's guide investigates the
variation of solar radiation received at different latitudes. The activity uses satellite imagery to describe
the changes in the orientation of the earth's rotational
axis relative to the sun's rays over the course of a
year. The morning session ended with lectures by
J. M. Moran (University of Wisconsin—Green Bay)
and R. S. Weinbeck (State University of New York
College at Brockport) on the fundamental physical
principles of atmospheric radiation.
That evening, AERAs conducted sharing sessions
on various outreach projects they have initiated with
museums and science centers in their local areas.
One of the highlights of the session was D. Mastie's
(Michigan AERA) demonstration of a variety of "attention grabbers." These are nifty "science hooks" that he
often uses at the beginning of teacher workshops to
stimulate the interest of his audience.
5 ) DAY 5

The final day was a wrap-up session. In addition to
tying up loose ends on some of the activities in the
teacher's guides, Geer described the GLOBE (Global
Learning and Observations to Benefit the Environment) Program, an initiative of Vice President Gore
that involves school participation in worldwide collection and communication of environmental data. This
ambitious program will require the involvement of
dedicated educators worldwide, so the expertise of
AERAs may prove valuable to the execution of the
objectives of this project.
This five-day program provided AERAs with exposure to the variety of meteorological resources in the
Washington, D.C., area, valuable training on the subject matter for the new Project A T M O S P H E R E
teacher's guides, and an opportunity to interact with
their colleagues in the AERA network. All such activities are an important and integral part of the AERA
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training process to develop knowledgeable teachers
who can provide leadership in implementing the K - 1 2
educational initiatives.
b. AERA summer training in Boulder (10-15 July
1994)
The 1994 AERA summer training program next
convened a workshop in Boulder for 27 AERAs, including newly selected ones and those who had
missed the previous Phase II training session held in
1992 (Smith et al. 1993). AERAs were introduced to
the facilities and operations of the National Center for
Atmospheric Research (NCAR) and those of NOAA in
the Boulder area. There were also sessions led by
Project A T M O S P H E R E staff on topics in basic meteorology, plus training on teacher's guides produced
prior to the participants becoming AERAs. As in 1992,
there were joint sessions for the AERAs and NCAR's
Project LEARN teachers. Thus, there was extensive
interaction between the participants of these two
teacher training programs regarding classroom activities and teaching strategies.
Several NCAR scientists gave presentations on
their research activities. M. LeMone discussed how to
interpret atmospheric motions from observations of
clouds and their changing forms. She also related her
applications of cloud studies to TOGA COARE (Tropical Oceans Global Atmosphere Coupled O c e a n - A t mosphere Response Experiment) research. W. Washington described the basis of climate modeling and
showed the latest advances in coupled ocean-atmosphere models (Fig. 3). T. Wigley demonstrated a PCbased climate model that incorporates both green-

house gas and aerosol radiation effects, yielding offsetting results.
Tours and discussions of operations at the NCAR
Mesa Laboratory and the Research Aviation Facility
were coordinated by R. Munoz and L. Radke, respectively (Fig. 4). B. Heckman showed UCAR/COMET's
(University Corporation for Atmospheric Research/
Cooperative Program for Operational Meteorology
Education and Training) computer-based learning
modules on Doppler radar and convection initiation,
while S. Bates provided hands-on Internet experience
at Unidata. In addition, AERAs toured NOAA's Forecast Systems Laboratory (FSL) with B. McGehan,
where they received a weather briefing that used the
FSL Automated Weather Processing System (AWI PS)
prototype workstation. They also observed radar and
lidar equipment used in majorfield programs at NCAR's
atmospheric technology division, hosted by W.Johnson
and P. Taylor. For variety, a field trip to Dinosaur Ridge
and the Red Rocks Amphitheater was arranged by B.
Mieras (Geological Society of America). This enabled
AERAs to view dinosaurfootprints and study Colorado
geology.
Project A T M O S P H E R E staff m e m b e r s Snow,
R. Weinbeck, and K. Ginger provided coordination
and general subject-matter background for the workshop. Snow presented sessions on the climate system
and basic climate processes, atmospheric chemistry,
and a joint session for Projects A T M O S P H E R E and
LEARN on emerging national science education standards. Weinbeck provided sessions on atmospheric
thermal structure, gas behavior, and extratropical
cyclone structure. Ginger and Weinbeck led the session on the teacher's guides from previous years.
The Boulder training program provided the background knowledge for the AERAs to present modules
authoritatively in peer-led workshops to colleagues on
subjects of global climate change, clouds, and water
vapor in the atmosphere. These experiences were
part of the ongoing science background enhancement
and professional development of the Atmospheric
Education Resource Agents.

3. AMS-NOAA summer workshop for
teachers

FIG. 3. Warren Washington, NCAR senior scientist and current
AMS president, talks with AERAs on climate modeling activities at
NCAR.
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As has been the custom since 1991, Project ATMOSPHERE staff collaborated with the instructors of the
National Weather Service Training Center (NWSTC)
in Kansas City, Missouri (Smith et al. 1991). This
annual workshop for teachers, entitled "Project ATMOSPHERE: Sensing, Analyzing, and Forecasting,"
provides educators with an operational perspective of
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activities included a variety of presentations and
hands-on exercises by NWSTC personnel. Field trips
to the NWS forecast office at Topeka, Kansas, the
U.S. Air Force Global Weather Central at Omaha,
Nebraska, and the NWS Severe Storms Forecasting
Center in Kansas City, provided participants with a
complete picture of the nation's operational meteorological support.

4. Summary

FIG. 4. AERAs examine the C-130 weather research aircraft on
the tour of the NCAR Research Aviation Facility.

meteorology, with emphasis on the various activities
of the National Weather Service.
This year there were two major differences: an
international flavor and the inclusion of faculty who
teach introductory meteorology courses (or courses
that include weather-related topics) at community
colleges or four-year undergraduate institutions. One
teacher each from Australia and Canada, sponsored
by the weather services and the professional meteorological societies of their respective countries, joined
22 K - 1 2 U.S. teachers in the precollege workshop.
Concurrently, there was a faculty enhancement workshop for 24 educators representing community colleges or undergraduate institutions.
Both workshops included presentations by representatives from NWS, NOAA, and other agencies that
provided the teachers with background on the operational and research activities in the atmospheric sciences conducted by the various branches of NOAA.
L. Boezi (NWS Headquarters) gave an overview of
NWS operations, including the modernization of
weather services; R. C. Sheets (National Hurricane
Center) provided a summary of hurricane forecasting;
Uccellini (National Meteorological Center) described
forecasting of intense winter storms; and F. P. Ostby
(National Severe Storms Forecast Center) discussed
forecasting of severe local storms. In addition, R. A.
Scofield (NOAA NESDIS) conducted a session on
meteorological applications of satellite imagery, E.
Shea (National Academy of Science) described NOAA
involvement in global climate change research, and
Washington (NCAR) provided an overview of global
climate modeling and prediction efforts. Washington
also donned his hat as the current AMS president to
outline the Society's support for education and solicited teacher input on what the Society could do to
further its efforts to enhance K - 1 2 education. Other
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Project A T M O S P H E R E continues to be an exemplary program for K - 1 2 teacher enhancement in the
atmospheric sciences. The AERA program, the cornerstone of Project A T M O S P H E R E , has nearly
achieved its full complement of resource teachers
across the country. This year, 64 AERAs attended a
one-week workshop in Washington, D.C., to acquire
additional knowledge about atmospheric processes
and exposure to the atmospheric science community
and its operational and research facilities. A group of
27 AERAs then trekked to Boulder, for an additional
week of training that focused on global climate change.
Significant portions of both workshops focused training on the teacher's guides, which are the basis of the
in-service workshops that AERAs conduct throughout
the year. In addition, Project ATMOSPHERE, in cooperation with National Weather Service and other NOAA
personnel, conducted its fourth annual workshop at
the National Weather Service Training Center. Both
precollege teachers and college faculty attended this
two-week program, where they learned about the
operational functions of the National Weather Service
in observing, analyzing, and forecasting atmospheric
conditions.
Such workshops provide significant learning experiences for precollege teachers about the atmosphere
and the scientific community that analyzes and forecasts the weather. More importantly, these programs
provide a valuable opportunity for scientists to interact
with teachers in a joint effort to improve the quality of
science education and to enhance general knowledge
about the atmospheric environment.
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Mesoscale
Modeling
of the Atmosphere
provides
ari overview of several components of m e s o s c a l e
modeling: boundary conditions, s u b g r i d - s c a l e
parameterization, moisture p r o c e s s e s , a n d
radiation. Also presented are m e s o s c a l e m o d e l
c o m p a r i s o n s u s i n g data from t h e U . S . Army's
P r o j e c t W I N D (WiipMds,lri N o n - u n i f o r m D o m a i n s ) .
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